Effect of maternal age and conditions of fertilization on programmed cell death during murine preimplantation embryo development.
One of the major morphological anomalies observed in many human pre-embryos is extensive cellular fragmentation. Previously we confirmed that embryo fragmentation seemed to be associated with the activation of programmed cell death (PCD). The purpose of our experiments was to establish a rate for murine embryo fragmentation in vivo after hormonal stimulation in young versus older females and to compare it with the rate of embryo fragmentation during in-vitro fertilization (IVF). While murine maternal age beyond 40 weeks increased the rate of embryo fragmentation following in-vivo fertilization (P = 0.001), oocytes from females of all ages had a uniformly high rate of fragmentation when fertilized in vitro (33%). None of the fragmented murine embryos proceeded further in development. In the mouse, fragmentation occurs exclusively during the first cell cycle. Furthermore, IVF significantly reduced the rate of blastocyst formation (P = 0.0001) and decreased the mean cell number at the blastocyst stage in comparison with embryos produced in vivo (P < 0.0001). The cell death index was significantly affected by both maternal age (P = 0.005) and IVF (P = 0.0001). Identification of specific factors which trigger PCD, especially those associated with IVF, may enable us to lower the rates of fragmentation in preimplantation embryos and thereby increase pregnancy rates after human IVF.